SUMMARY This paper reports a comparison in Airedale District General Hospital between computer-aided diagnosis of dyspepsia and endoscopy in a prospective unselected series of 165 patients. Patients were interviewed immediately before endoscopy and the findings analysed by a small desk-top computer-aided system. Each 'new' patient was compared by the computer with a group of 360 similar patients from Leeds (25 miles away). Overall, 83% of the positive lesions found at endoscopy were correctly predicted by the computer, including all but three of the 22 cases of gastric cancer. It is suggested (1) that there is little loss of accuracy in transferring the computer-aided system from one locality to another; and (2) that a computer-aided analysis of the patient interview may be of value in selecting 'high-risk' patients for intensive investigation.
and analysed. The present report (1) compares the results of computer-aided diagnostic prediction in Leeds and Airedale; (2) compares the results of the computer-aided analysis with the findings on endoscopy; and (3) assesses the prospects for using a small system of this kind to 'screen' dyspepsia patients for cancer. COMPUTING SYSTEM USED The computing system was identical with that used in our earlier study (q.v.) and was built around a WANG 700 desk-top computer. This system has already been described and costed in detail (Horrocks 1974) 
RADIOLOGICAL FINDINGS
The barium studies performed during this trial Before the analysis which forms the basis of the present trial, the computer was provided with a data base of clinical information from a series of 360 similar patients meticulously collected over a period of approximately one year in Leeds. The information categories noted for each patient are indicated in Table 1 from which it will be seen that the inquiry concentrated upon interview data, physical findings being excluded from the present study. As before, the method of analysis used a variant of Bayes theorem, upon which we have already commented in some detail (Horrocks and de Dombal, 1975a ). It will, therefore, be seen that we have attempted to analyse patients using a data base collected in a different geographical (and socioeconomic) environment, posing a severe test of the 'robustness' of the data previously collected in Leeds.
Results

FIRST PHASE: ENDOSCOPIC FINDINGS
The findings on endoscopy are listed in Table 2 for each of the 104 patients initially studied. In a substantial proportion of the cases (51.9%) the endoscopy was said to be negative in the sense that no abnormal findings were recorded. The proportion of patients with peptic ulceration was roughly equally divided between patients with duodenal and gastric ulceration, while 13 of the 104 patients were found to have gastric cancer on endoscopy (and subsequent analysis of biopsy specimens thus obtained).
COMPARISON BETWEEN COMPUTER-AIDED PREDICTION AND ENDOSCOPY FINDINGS
This analysis is shown in detail in Table 3 . As will The same, however, cannot be said of the patients with no apparent abnormality on endoscopy. In just over one-third of these patients the computer-aided system predicted that the endoscopy findings would be positive. Interestingly, a proportion of them (11 out of the 54 patients, 20.4%) had shown positive evidence of disease in the past. Usually this was radiological evidence of duodenal ulceration and was matched in seven cases by a computer-aided prediction of peptic ulceration. Whether endoscopic findings or computer-aided prediction are more 'reliable' in terms of prognosis in these cases is a matter which can only be answered by further study (vide infra). It is noteworthy that 19 of the 22 cancer cases were diagnosed by the computer-aided system on the interview findings alone. Of course, some of these cases were referred with a firm diagnosis of gastric cancer to the endoscopy clinic merely for histological confirmation. In almost halfthecases, however, the initial radiological findings were either dubious or negative. (This is discussed in more detail later). If one then asks the question 'How well does the computer predict cancer?' an interesting picture emerges. The computer-aided system predicted cancer in some 36 patients and 19 of these 36 patients were shown actually to have cancer on endoscopy. Of the 129 patients predicted not to have cancer by the computer-aided system, only three proved to have cancer on endoscopy. (One patient had cancer of the oesophagus and one had carcinoma-in-situ in a pre-existing gastric ulcer).
'X-RAY NEGATIVE DYSPEPSIA In addition, a series of 12 patients was referred direct to the endoscopy clinic because, despite negative radiological findings, the radiologist (A.D. or C.P.) felt there was a possibility that organic disease might be present. Three patients out of the 12 did in fact have organic lesions and all of these lesions were correctly predicted by the computer analysis. Of the remaining nine patients in whom no lesion was seen at endoscopy seven were predicted to have functional disease by the computer.
FURTHER FOLLOW-UP
In comparing any form of diagnosis with endoscopy findings, it is always desirable to avoid the impression that the findings on endoscopy constitute the 'final' diagnosis. This particularly applies to the patients with 'negative' endoscopic findings and an effort was made therefore to find out what happened to these patients during the ensuing year after their negative endoscopy.
Six of the patients with initially 'negative' endoscopic findings had developed further evidence of peptic ulceration during the year. Four of these patients were predicted to have peptic ulcer by the computer-aided system, and two were predicted to have 'functional' dyspepsia at the time of the original assessment. One patient, predicted by the computer-aided system to have gastric cancer, but found on endoscopy to have a linear peptic ulcer, was shown at laparotomy six months later to be suffering from cancer of the transverse colon. One other patient (predicted by analysis of his symptoms to have gastric cancer after an initially negative endoscopy) died from carcinomatosis throughout the abdomen, although the primary source was not thought to be within the gastrointestinal tract.
In retrospect, therefore, the findings on one-yearly review do not change our overall conclusions. When amendments of diagnosis with the advantage of hindsight are taken into account, the accuracy of the computer-aided system rises slightly to around 85 % but this change is minimal.
Discussion
The purposes of this study have already been outlined. As regards the first of these-namely, to determine whether a system devised in our own area would work in a different geographical locationthe answer must be cautiously optimistic. The overall accuracy of the system in Leeds was between 80% and 90% and, when transported to a different location, the accuracy in respect of organic conditions remained reasonably comparable at 83 %.
In this connection it is worth pointing out that the Airedale District General Hospital (although less than 30 miles from Leeds) draws patients from a totally different population. Most Leeds patients live in a large metropolitan area around the hospital; whereas Airedale General Hospital serves a number of small 'mill' towns (such as Keighley) and also the large rural area of the Yorkshire Dales.
There is one proviso which must be addednamely, that the Leeds and Airedale series were not strictly comparable. The Leeds series dealt with patients coming to operation (and also included a few such patients with biliary trouble) and in the Airedale series a different group of patients were studied-namely, those coming to endoscopy. Nevertheless, the 'reliability' of endoscopy (especially in relation to positive findings) is fairly high and in the short-term follow-up of these patients we have not had cause to change our views. We think it a reasonable conclusion on the present data to state that the system as originally tested in Leeds is fairly 'robust'. Particularly encouraging is the finding that the accuracy of the computer-aided system remained relatively high, even though the data in this study were elicited from patients by two non-medicallyqualified physician's assistants, one of whom (D.L.) was totally unfamiliar with dyspepsia before the beginning of the study.
As regards the future role of a computer-aided predictive system, though no definitive conclusion can be reached, certain possibilities can be suggested. For example, in the present series of 165 patients, a relatively small group (36) were predicted by the computer to have cancer; and of this group of patients, 19 actually did have the disease. It would therefore seem reasonable to suggest that a computer aided predictive system may be of some value in areas where endoscopy is not routinely available, in order that patients at 'high-risk' from gastric cancer might be referred at once for intensive investigation.
In Airedale, liaison between radiologists and endoscopists is such that patients with any suspicion of neoplasia on radiological investigation were referred promptly for endoscopy. This may to some extent have biased the results 'against' the radiologist, in that the radiologist may have felt more inclined to word a report cautiously knowing that the patient was referred for prompt endoscopy. It is certainly worth pointing out that the patients with 'dubious' radiological findings were referred promptly for intensive investigation rather than sent away for their cancer to 'declare itself'.
Nevertheless, in other centres where such liaison does not exist, there is frequently considerable delay in the establishment of a firm diagnosis of gastric cancer. The procedures suggested as a result of the present trial closely correspond with the suggestions of Cox and his colleagues (Segal et al., 1975) namely, that there should be much more integration between the various diagnostic modes. In this instance, we propose that patients presenting with dyspepsia should be screened by a careful interview and a detailed analysis made of the data. Analysis is currently based around a small desk-top computer, but we are attempting to develop a more simple non-computer-based 'scoring' system. High risk patients may then be referred for intensive investigation such as double-contrast barium studies and/or endoscopy.
Quite clearly, however, despite initial encouraging findings, such assertions and systems need to be put to further tests; and in particular it will be interesting to see if general practitioners can use this type of system to identify 'high-risk' patients before hospital 
